New adsorbents (AP,
Synthesis of microspheres containing amino alcohols
Glycidyl methacrylate-divinylbenzene microspheres (GD) with epoxy groups of high reactivity were synthesized by suspension polymerization method.
[1] AP was prepared as follows: 3-amino-1, 2-propanediol of 10 times the molar quantity of an epoxy group of GD was dissolved in 100 cm3 of 1, 4-dioxane. The solution was added to 5 g of GD swelled in distilled water during one night. Here, the amount of epoxy groups of GD was determined by following method. After GD was reacted with aqueous sodium thiosulfate solution at 343 K under nitrogen atmosphere, sodium hydroxide generated was titrated with hydrochloric acid. The synthesis was carried out in the atmosphere of nitrogen gas at 353-363 K for 8 h. Then, the product(AP) was washed using 1 mol dm-3 HCl, l mol dm-3 NaOH, and finally distilled water. It was filtered with suction and air-dried at room temperature. Other microspheres(AMP, AHMP and MG) were synthesized using the aqueous solutions of 2-amino-2-methyl-1, 3-propanediol, 2-amino-2-hydroxymethyl-l, 3-propanediol or N-methyl-glucamine, respectively, in the same manner as described above. Their characterization was performed by FT-IR and elemental analysis. The commercial N-methylglucamine resin (Diaion CRB02) produced by Mitsubishi Chemical Co., in Japan was used to compare with our microspheres.
2,2 Adsorption and desorption equilibria
To investigate the adsorption behaviors of boron, all adsorption experiments were carried out using a batchwise method. The procedures were as follows: a 0.1 g of microsphere was added to 15 cm3 of 5 mmol dm-3 aqueous boron solution and then the suspension was shaken at 303 K for 48 h. The initial pH was adjusted by small amounts of HCl and NaOH solutions. The equilibrium pH was measured using a TOA electronics Model HM-30S pH meter. The concentration of boron was determined using a SHIMADZU ICPS-2000. The desorption experiment of boron was carried out as follows: after the adsorption experiment, the filtered microsphere was added to 50 cm3 of 1 mol dm-3 HCI. The suspension was shaken at 303 K for 24 h.
The adsorption percent and adsorption amount were calculated according to the following equations, respectively:
where A is the adsorption percentage(%), Cint is the initial concentration of boron(mmol dm-3), Ceq is the equilibrium concentration of boron(mmol dm-3), q is the amount of boron adsorbed(mmol g-1), v is the volume of the solution (dm3), w is the amount of the adsorbent (g) and D is the distribution ratio(cm3 g-1).
Langmuir equation is indicated as follows; We evaluated the adsorption behaviors of boron on AMP and CRB02 using these equations. Figure 2 shows the adsorption isotherms of boron at 303 K. All of them showed the adsorption of the Langmuir type, indicating that boron was adsorbed as a monomolecular layer on surface of the adsorbent. The adsorption capacities and the equilibrium constants of boron at 303K were calculated using the Langmuir equation(Eq.4). Adsorption capacities and the adsorption equilibrium constants of boron on AMP, AP, AHMP, MG and CRB02, respectively, are showed in Table 1 . Their adsorption capacities for boron were the following These results suggest that boron prefers the five-membered chelate ring to the six-membered chelate ring. , 32, 2315-2324(1998) .
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Tablel Adsorption capacitiy(q0) , equirbrium constant(K) of boron at 303K and the amount of OH group of microspheres. Fig.3 Effect of the amount of hydroxyl group on the boron adsorption. 
